Bener Meriah district is one of the arabica coffee producing regions in Indonesia with an average production of 700-800 kg ha -1 year -1 . Most of arabica coffee in this area are grown in Andisol. This study aims to determine the P status of Andisol, namely P-available, Ptotal, P-retention, P content of arabica coffee leaves and the correlation between soil Pavailable and P content of arabica coffee leaves in Bener Meriah district. This research was conducted using survey methods. The observed parameters were made on Andisol planted with arabica coffee which is located at an altitude of 1,200-1,400 m above mean sea level (AMSL) at slopes 0-3, 3-8, 8-15, 15-30, and >30% respectively. The results showed that Andisol Bener Meriah has a P-available ranging from 0.3 to 12.81 ppm (very low-high). Most of the Andisol observed (73.33%) had P-available at very low and low levels. Andisol Bener Meriah has a Ptotal ranging from 159.4 to 1,246.7 ppm (low-very-high). Most of the Andisol observed (73.33%) have P-total at moderate, high and very high levels. Andisol Bener Meriah has a Pretention ranging from 85.2 to 87.4%. Arabica coffee leaves have P content levels ranging from 0.10% to 0.23%. Most of the arabica coffee leaves (78.57%) were observed have P content at a minimum level.; there is a close relationship between soil P-available with P content of arabica coffee leaves with a value of r = 0.97.
Introduction
Aceh is the largest producer of arabica coffee in Indonesia. Bener Meriah Regency is one of the arabica coffee producing areas in Aceh with an average production of 700-800 kg ha -1 year -1 and with a planting area of around 39.533 ha [1] . The average production of arabica coffee in Bener Meriah is still low when compared to the potential production of arabica coffee which ranges from 3 tons ha -1 year -1 [2] .
Most of arabica coffee in Bener Meriah Regency is grown in Andisol. Andisols are soil that have Andik soil properties ≥ 60% of soil thickness, low bulk density (< 0.90 g/cm3), high water content, water availability for plants form medium to low, high water holding capacity and high total porosity [3] . Andisol are soil that developed from volcanic materials whose colloidal fraction is dominated by short-range order minerals (allophane, imogolite, halloysite, ferritic) or Al-humus complex [4, 5, 6] . This mineralogical association gives unique properties to such soils, including a high phosphate-fixing capacity, low cation retention, and a high water-holding capacity [5, 6] .
Andisol has many free Al-OH groups on the surface of all ophane which causes high P-retention [6] . The high P-retention and low P-available in Andisol cause the soil is unable to supply the P nutrient for arabica coffee. Phosphorus (P) is a macronutrient that is very important for plant growth and production [7] . P element deficiency in plants will cause various obstacles in the process of metabolism [8] .
P is a macro nutrient that is needed for plant growth and production. P element deficiency in plants will cause various obstacles in the metabolic process, which results in stunted growth in the decline in plant production.
Coffee production in Bener Meriah can be increased by proper land management and coffee cultivation. Appropriate land management can be done by first knowing the resources contained in the land in order to empower these resources to be more optimal. The condition of Arabica coffee plantation land resources can be known by conducting research on soil nutrient status and nutrient content in arabica coffee leaves
This study aims to determine the P status of Andisol namely P-available, P-total, P-retention and P content of arabica coffee leaves and the correlation between P-available soil and P nutrient content of arabica coffee leaves in Bener Meriah district. The results of this study are expected to be used as a reference in the recommendation of fertilizing arabica coffee in Bener Meriah for improving yield and quality of arabica coffee.
Methods
The study was carried out in an arabica coffee plantation in Bener Meriah Regency. This research was conducted using survey methods. Observations were made on Andisol planted with arabica coffee which is located at an altitude of 1200-1400 m AMSL respectively at slopes 0-3, 3-8, 8-15, 15-30, and >30%. Soil samples and coffee leaf samples were taken on each of these slopes from three different observation points.
Soil samples at each of these sample points were taken in a compositely using a ground drill. Soil samples were taken at the coffee root area at a depth of 0-30 cm at the four wind points [9] . Coffee leaf samples taken were taken just before the flowering season. Leaves picked are the third and fourth leaves on four branches representing the four winds [9] .
The sample tree for soil sampling is the same as the sample tree for leaf sampling. The sample tree at each sample point is a 10-year-old healthy coffee tree. The location of the sample points is presented in Table 1 .
Observations made were: 1) soil pH by electrode method [10] , 2) P-available by Bray II method [10] , 3) P-total by HCl extraction method [10] , 4) P-retention by the Blakemore method [11] , 5) P content of coffee leaves with H2SO4 wet extraction method [10] . The data obtained were analyzed descriptively.
Results and discussion

P status of Andisol in Arabica Coffee Plantations
Results of pH, P-available, P-total, P-retention analysis of Andisol can be seen in Table 2 . Andisol at the study site has a pH ranging from 5.7 to 6.6 (slightly acidic-neutral). Most of Andisol (93%) has a slightly acidic pH, only one sample point (sample point 7) has a neutral pH. The pH situation at Andisol shows that there has been a leaching process of base cations on the soil due to high rainfall in the district of Bener Meriah. This is in accordance with the opinion of [12] , which states that Andisol has an acidic to slightly acidic pH due to the presence of high alkaline leaching. The research location has high rainfall of 1,8063 mm -1 year -1 with the B type of climate (wet).
The P-available content ranges from 0.3 to 12.81 mg kg -1 (very low to high). Most of the Andisol observed (73.33%) has very low and low P-available. Two sample points (13.33%) namely samplen points 8 and 15 that have moderate P-available and two observation points (13.33%) namely observation points 1 and 7 have high P-available. Andisol has a P-total ranging from 159.4 to 1,246.7 mg kg -1 (low-very high). Most of the Andisol observed (73.33%) had P-total at moderate, high and very high levels. Only one observation point (6.67%), namely observation point 7 which shows low P-total content. Andisol in Bener Meriah has P-retention ranging from 85.2-87.4%. The high P-retention (≥ 85%) is one of the soil criteria classified into the Andisol order [3] . The high P-retention and low P-available in Andisol are due to the fact that Andisol is dominated by allophane. Andisol contain > 50% allophane. Allophane with a Si / Al ratio of about 0.5 is highly reactive to phosphate [13, 14, 15] . The allophane surface has many free Al-OH groups [5, 6] . The free Al-OH group can dissociate or undergo protonation so that it can be either acidic or basic. In the form of acid (Al-OH 2+ ) on the surface of clay minerals, it has a high activity to bind anions, especially Fand PO4 -3 [16, 17] . 
P Content of Arabica Coffee Leaves
The results of the analysis of nutrient levels of arabica coffee leaves can be seen in Table 2 . The arabica coffee leaves have P levels ranging from 0.10% -0.23%. According to [18] , the optimum levels of P content in coffee leaves ranges of 0.15-0.20%. Most of the coffee leaves (78.57%) have P content at a minimum level. The low P content in coffee leaves is due to the low P-available in the soil. Only coffee leaves which were at observation locations 2 and 15 have P content at optimum levels, while coffee leaves that were at observation locations 1 and 7 have P content at maximum levels. The high level of P content in coffee leaves at these four locations is due to the high P-available in the soil. Table 2 shows that the higher P-available in the soil, the higher P content levels in Arabica coffee leaves. The high P-available in the soil causes the high ability of the soil to supply P nutrient for 
Conclusions
Andisol Bener Meriah has a P-available ranging from 0.3 to 12.81 mg kg -1 (very low-high). Most of the Andisol observed (73.33%) had P-available at very low and low levels. Andisol Bener Meriah has a P-total ranging from 159.4 to 1,246.7 mg kg -1 (low-very-high), most of the Andisol observed (73.33%) have P-total at moderate, high and very high levels. Andisol Bener Meriah has a P-retention ranging from 85.2 to 87.4%. Arabica coffee leaves have P content levels ranging from 0.10% to 0.23%. Most of the arabica coffee leaves (78.57%) were observed have P content at a minimum level. There is a close relationship between P-available soil and P content of arabica coffee leaves (r = 0.97).
